Nucleosome acetylation sequencing to study the establishment of chromatin acetylation.
The establishment of posttranslational chromatin modifications is a major mechanism for regulating how genomic DNA is utilized. However, current in vitro chromatin assays do not monitor histone modifications at individual nucleosomes. Here we describe a strategy, nucleosome acetylation sequencing, that allows us to read the amount of modification at each nucleosome. In this approach, a bead-bound trinucleosome substrate is enzymatically acetylated with radiolabeled acetyl CoA by the SAGA complex from Saccharomyces cerevisae. The product is digested by restriction enzymes that cut at unique sites between the nucleosomes and then counted to quantify the extent of acetylation at each nucleosomal site. We find that we can sensitively, specifically, and reproducibly follow enzyme-mediated nucleosome acetylation. Applying this strategy, when acetylation proceeds extensively, its distribution across nucleosomes is relatively uniform. However, when substrates are used that contain nucleosomes mutated at the major sites of SAGA-mediated acetylation, or that are studied under initial rate conditions, changes in the acetylation distribution can be observed. Nucleosome acetylation sequencing should be applicable to analyzing a wide range of modifications. Additionally, because our trinucleosomes synthesis strategy is highly modular and efficient, it can be used to generate nucleosomal systems in which nucleosome composition differs across the array.